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ABSTRACT 

Using  the  camera  orientation  elements  (a>  Fp)  derived  from 

several  Imown  stars  or  determined  from  instruments,  the  "Star  Identification 
Program"  serves  to  identify  all  other  ]|^otographed  stars.  After  proper 
identification  the  "Coiig;)<jtation  of  Standard  Coordinates  Program"  is  vused  to 
confute  the  coordinates  of  the  control  points  for  the  camera  orientation 
described  in  BRL  Report  No.  IO63,  "A  General  Solution  to  the  Problem  of 
Fhotogrammetry"  by  Hellmut  H.  Schmid. 
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1.  STAR  ID0ITIFICATIOH 
1.1  Flow  Chart 
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1.2  Raster 
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1.5  Plow  Chart  Key 
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i,  IfiOGBAM,  ESmCTjm,  AHD  ESBCBSSlDir  consiAflis 


Cl 

■4 

.2617995878  +  00 

r/h 

C2 

+ 

A363525130  -  02 

r/m 

C3 

+ 

.7272205217  -  ou 

t/b 

C4 

+ 

.1745329252  -  01 

r/« 

C5 

+ 

.2908882087  -  03 

r/' 

C6 

+ 

.l»848l568ll  -  05 

r/" 

C7 

+ 

.1000000000  +  01 

1.0 

C8 

+ 

.2000000000  +  03 

200.0 

C9 

+ 

.7600000000  +  03 

pressure 

CIO 

+ 

.0000000000  +  00 

tesiperature 

Cll 

+ 

.3665000000  -  02 

3 

C12 

+ 

.6370000000  +  07 

R 

C13 

+ 

.2913756581  -  05 

Cli^ 

+ 

.3227865000  -  06 

A*i 

C15 

+ 

.1022500000  -  08 

A* 

2 

Cl6 

+ 

.3600000000  +  04 

unused 

CI7 

+ 

.3600000000  +  04 

C18 

.6000000000  +  02 

CI9 

+ 

.2640000000  -  02 

C 

C20 

+ 

.3073270000  +  01 

m® 

C21 

+ 

.1336170000  +  01 

8 

n 

C22 

+ 

.1860000000  -  04 

^/dt® 

C23 

- 

.8500000000  -  04 

^/dt" 

C24 

+ 

.1570796327  -  01 

r/grad 

C25 

+ 

.1570796327  -  01 

«/2 

C26 

+ 

.1000000000  +  05 

100.0 

i4 


1, 1 

1,  21 

II 

III 

IV 


IVa 


IVb  [2] 


Siput  Constants 
Input  first  data  card 

If  signal  Is  minus  go  to  Box  HI  (station  data)ji  If  plus  go  to 
Box  VI  (point  data) . 


Rrlnt  identification 

Input  station  data  (cards  2-12) 


H 


COMPOTE;  [1]  (1-.00264  cos  2  - 

If  signal  Is  plus  go  to  Box  Vs8  (using  the  a,  o),  K.  -  system),  if 
minus  go  to  Box  IVb  (convert  A,  v,  (K)  -  system  to  a,  o),  K.  r 
system) 

Given  A,  v,  (K).  Convert  to  a,  cd,K  system  by  the  following  formulas; 
K 

K  = 


tan 


A-3t 

sin  K 
cos  K 


cotan  K 
tan  V 


1 

tan  K 

sin  V 
cos  V 


sin 

cos 

tan 


CD  B  sin  V  sin  K 

0)  =  +  (l-sln^co)^/^ 

_  sin  p  .  only  be  0°  to  +  90° 

"  cos  0)  '  ^ 


sin  a  =  tan  <0  cotan  K 


cos 


a 


cos  V 
cos  (U 


tan  a 


sin  g 
cos  a 


tan  AK 


(check  for  quadrant) 


k  =  (K)  -AK  +  j 

V.8  [3]  Conqpute  the  following  auxiliaries: 

«  -  cos  a  cos  K  +  sin  a  sin  a>  sin  K 
Bj^  «  -  COB  0)  sin  K 

C^  B  +  sin  a  cos  k.  +  cos  a  sin  (o  sin  K 


[  ]  Reference  page  (66) 
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VI  [3]  Contpute; 


+  Bln  a  COB  (0 


B  ■  -f  Bln  (0 


+  COB  a  COB  (0 


Ag  ■  -  COB  a  slnK  *■  sin  a  sin  cu  cob  h 
Bg  ~  ‘I’  cos  0)  cos  K 

Cg  °  +  sin  a  sin  K.  ■*  cos  a  sin  (o  cos  k 

.  ( W  *1  *  <VV  *2  * '  “  ■  “ 


^  V*p^  ^  Cg  +  c  P  -  w 

^  VV  ®1  ^  ^VV  B2  +  -  V 


VH  [5]  !•  tan  IP  =  ^  j  (check  for  quadrant:  K  =  q  +  K’);A  =  K  +  it 


2.  tan  =  (6^  + 


[1]  5.  r  =  r„ 


Pod  +  PtJ 


where, 


*r"  H  ^  ^®r 

k.  z  =  z_  +  r 
r 

vm  Coarpute:  sin  A,  cos  A;  sin  z,  cos  z;  sin  0,  cos  0 

IX  [4]  Is  sin  6  =  cos  z  sin  0  -  sin  z  cos  A  cos  0 

2.  cos  5  cos  H*  »  cos  z  cos  0  +  sin  z  cos  A  sin  0 


3*  cos  5  sin  H*  a  sin  z  sin  A 

4.  tan  H«  =  ^'og  |  |S~|!  »  (c^eok  for  quadrant) 


X  [4]  1.  cos  6  =  +  (l  -sln^6)^^^j  tan  6  »  >  (8  can  only  be  0°  to  4^°) 

2.  c^^  (R.A.)  =  S.T.  -H»  (If  a»  Is  minus  add  2it) 


XI  [4]  1.  a  -  0?^  -  r(f'rf*)  +  g  sin  (o/^  +  Q)  tan  8  +  h  sin  (o^  +  H) 

°  U  '  cos  8 


2.  6^  ■  &  -  |g  cos  (c^  +  a)  +  h  cos  (a*  +  H)  sin  8  +  i  cos  8 


XII  [4]  1.  Ann.  Var  in  R.A.  >  m  +  n  sin  tan  8^ 

2.  Ann.  Var  in  Decl.  »  n  cos 

o 

XIII  [4]  1.  Sec.  Var.  in  R.A.  *  100  n^  sin  cos  a  (1  +  2  tanV 

L  O  O  '  0 

+  mn  cos  tan  8^  ^  ^ 

[- 


2.  Sec.  Var.  In  Decl.  »  100 


^  sin^  a  tan  8^  -  mn  sin  ot^  +  w 
0,0  o  at 


nv  [H  1.  o>i55o  ■  (iff)  *  \ 

r  (ar)^1 

XV  Convert  and  Print  (2  cards) 

1.  R.A.  (hours,  minutes,  seconds) 

2.  Decl.  (degrees,  minutes,  seconds) 


ROTE:  Independent  Star  nxsnbers  0,  H,  g,  h,  i,  (f  +  f)  are  taken  from  the 
"American  Bphemeris  and  Nautical  Almanac". 


cos 
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1.4  The  Code  [6] 

”The  One  Address  Floating  Binary  (OFB)  Code”  devised  by  Lloyd 
Campbell^  Compiting  laboratory,  was  applied  to  this  problem.  Instructions 
on  the  use  of  the  code  may  be  fovind  in  BRL  Report  No.  997^  October  19^6, 
"Progranming  and  Coding  for  Ordvac”,  by  Tadeusz  laser  and  Michael 
Romanelli.  This  code  has  an  internal  computing  capacity  of  9 
decimal  digits. 
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1.4.1  Progreua 


SBiUENCE 

CODE 

AOISBSS 

SBSCRIFCION 

I.l 

.2 

i3i555o 

nooo4o 

600 

+  1.1 

U  CFB 

Enter  QFB 

.3 

.4 

H3S505 

6002FS 

601 

f+n 
fM  n 

Set  Format  SIO  -  S2 

.5 

.6 

kB05K1 

6002PN 

602 

f+"S 
fM  12 

•  1 
.8 

6665K4 

SN0262 

605 

i+  tal 

U»  IBMO 

.10 

441oo5 

000582 

604 

tM 
f  +  C5 

1 

.11 

.12 

681593 

3^1593 

605 

fx  cw 
fM  C20 

1 

1 

Bead  in  constants 

.14 

ioISot 

000585 

606 

lic’  1. 10 

f+  C6 

1 

.16 

660596 

100596 

607 

fac  023 
fM  C25 

.17 

.18 

kS5^5 

6002FS 

608 

i+  B5 
fM  11 

Set  Format  S8  -  82 

.19 

.20 

K865K5 

6002FN 

609 

f  +  S4 
fM  12 

"  I'.'SI 
.22 

66651$ 

SN0262 

60K 

^ead  PBrameter 

Card 

II.  1 

.2 

066565 

41K)671 

60S 

f  +  T4 
fC«  VI. 1 

0005K5 

SIi02FJ 

6ON 

Brlnt  Parameter 

Card 

.2 

606562 

100551 

60J 

f+  T3 

fM  El 

Set  El 

.3 

.4 

555o52 

441005 

6OF 

ISA 

ISA 

& 

1 

.5 

.6 

0005K5 

SS0262 

6OL 

f+15 

IBMO 

Read  Cards  2  and  3 

•  7 
.8 

002564 

IO25IJ 

610 

f  +  T5 
fM  S50 

2 

2 

+  Z  -4  S30  (not  used 
in  Star  Identification) 

.9 

.10 

36&517 

001560 

611 

OM  S24 
f  +  T1  . 

2 

1 

0  S24 

.li"' 

.12 

68I563 

FK2517 

612 

src5 

f(+)M  S24 

1 

2 

0o-*S25  (not  used  in 
Star  Identification) 

.13 

.14 

■IgiRnniiiii 

615 

IfC*  T^.IO 
IfC  IV. 5 

1 

2 

.15 

.16 

442064 

441005 

614 

ISA 

ISA 

2 

1 

.17 

.18 

0005K5 

SN0262 

615 

F+H2""~” 

U»  IBMC 

.19 

.20 

616 

OM  S2  6 
f  +  T1 

2 

1 

S.T.  -*826 

S.T.o  -»S27  (not  used 

in  Star  Identification) 
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com 

ORDER 

msCRIFTION 

.22 

551585“ 

Fl!2519 

617 

fX  Cl 
f  (+)M  S26 

— J 

2 

G  -»S28 

.2k 

101616 

102614 

618 

■  W  W.21 
IfC  IV.  16 

1 

2 

H  -«S29 

.25 

.26 

555513 

100502 

619 

f+  S28 
fM  S5 

Q  -*85 

.27 "  ■■■ 
.28 

3555IH 

100503 

61K 

!7‘S5 

fM  S4 

H  -+S4 

.29 

.30 

0665K5 

SN0262 

61S 

F+TE 

DMC 

.31 

.32 

0^560 

680582 

61N 

f  +  T1 
fx  C5 

.33 

.3k 

106504 

441002 

61J 

5rS5 

ISA 

1 

(f+f»)  -»S5 

.35 

.36 

OOI56I 

680585 

61F 

FTTS 

fx  C6 

1 

.37 

.38 

I0i505 

FOI6IP 

61L 

sr36 

IfC  IV. 56 

1 

1 

g  -«s6 
h  -*87 

.3^ 

.40 

0665K5 

SN0262 

620 

7+W 

V*  me 

.41 

.42 

005555 

000560 

621 

f  +  T1 
f+  T1 

Uhiised 

.45 

.44 

555555 

100507 

622 

fX  C6 
fM  S8 

i  -*88 

.45 

.46 

625 

mss 

fM  S9 

T  -»S9 

.47 

.48 

000562 

100509 

624 

f+  *15 
fM  SIO 

-*810 

.4$ 

.50 

0005x5 

S1I0262 

625 

~f+vs - 

U»  IBMC 

.51 

626 

F+fl 

fM  Sll 

Pa-sn 

.53 

•?4 

000561 

10050s 

627 

.55 

.56 

628 

f+  (16 
fM  Sl4 

%  -*814 

“wif? 

.58 

I0I04S6 

Nlii04s6 

629 

fl)  iV.bo 
fU  IV.80 

4 

Transfer  to  Con^pute  ^ 

.59 

.60 

551562 

681585 

62K 

f+“T5 
fx  C4 

1 

1 

Ifoiised 

•61 

.62 

P0162K 

62S 

■s(Qfi£2fl 

t 

n53 

.64 

5555R3 

SN0262 

62N 

f+  W2 
u»  me 

.66 

441605 

001560 

62J 

HJT  - 

f  +  T1 

a  or  A  -♦  SI5 

.68 

10150®’ 

62F 

fx  624 
fM  SI5 

0)  or  V  sl^ 

-A  ”Jk)  -ss.17 _ 

21 


000 


SR0262 


tsst 


101631 


u»  IBIC 


IfC‘  Tf.lk  1 


.79 

IVa.l 


10051 
000531 


f  +  KL 


rt  -♦ 

a.  (u.w  system  so  to  Y 


000^00 

SNOILI 


1005 
00001 


100561 

000500 


OOO5OL 

SNoiia 


R!l!n 


sin-Cos 


fM  T1 

f  +  or 


fM  T: 
f+  SI 


f+  SI 
UP**  sin-Cos 


SN05N0 


000506, 

040568 


000568 


arctan 


f+  C7 
f(-)  T9 


fM  T9 
f+  T9 


000567 


07 
N110739 


fM  T9 
f  +  t8 


ff  T 
fM  T6 


liOMiaillSil 


fU  iyb.71 


K  -  A-it 


sin  K 


cos  K 
Unused 


sin  V 


Unused 


os  0)  *  +  , 

l-sin^ctt)  V2 


Cos  (0  -*T9 


tan  CO  -*T6 


Unused 


SBQUBICB 

CODE 

ADEBBSS 

oRisR  nnoK 

DBSCRIFTZON 

fK.%  — 

OfiO^b? 

2NO652 

647 

— f^Tfg - 

fC  176.58 

lVl?.30 

.59 

6<5d$i4 

100560 

648 

sfel 
fM  T1 

jt  ■  q,  (quadrant) 

]Vb.40 
.41  • 

000562 

780567 

649 

77-^5 
f#  t8 

.42 

.43 

iOo^bi 

100561 

64K 

STTS 

fM  T2 

tan  AK* 

Bln  CD 

Unused 

1V)j.44 

.45 

35(5551 

SN03N0 

64S 

f+'  fg 

U»  eurctan 

.46 

.4? 

n4(I)56o 

100561 

64H 

f(+)  Ti  ■ 

fM  T2 

AK*  ■  '  ■ 

A/(-  AK'  +  q 

IVb.40 

.49 

6005I0 

040561 

64J 

f+  sit 

f(.)  K 

.50 

.51 

64F 

f(+)  025 
fM  TIO 

K’^  (k)  ~  A#f+  J 

.52 

.55 

000569 

SNOILI 

64L 

f+  TIO 

U*^  sin-Cos 

.55 

106569 

000017 

650 

fM  TIO 

f  +  017 

sin  of  angle  in  TIO 

.56 

.57 

10056K 

NN065N 

651 

fM  Til 
fU  V.20 

Cos  of  angle  in  Til 

IVb.56 

.59 

240567 

2N0654 

652 

fTrS 
fC  IV6.62 

mTbo 

.61 

5005S0 

11110646 

653  . 

OM  Tl 
fU  IVb.40 

0  =  q  (quadrant) 

.63 

(566562 

2N0657 

654 

fTT3 

fC  IV6.68 

WoTUi 

.65 

655 

f+  0^5 
f(+)  S21 

.66 

.67 

100561 

inio64j 

656 

imtS 
fU  IVb.48 

It  +  J  =  AK. 

m.efi 

.69 

00659a 

100561 

657 

f+  c25 

fM  Tl 

.70 

V.l 

HNOW 

000500 

658 

fU  IV6.48 
f+  SI 

J 

1 

Unused 

.5 

101565 

000017 

65K 

fM  T6 

f+  017 

.6 

•L- 

■T51366 

000500 

65s 

fM  T7 
f+  SI 

.4 

v,2o 

.21 

o66$65 

680567 

65H 

FPfS 

f  X  t8 

t 

:2s 

.23 

600569 

100570 

65J 

fx  Tld  =“ 

fM  TI7 

A1  -*117 

.54 

’P 

1  f  B 

65P 

. 'i~ft 

fx  Til 

.56 

--:2I _ 

■SmHHi 

E 

4 

23 


2k 


SEQUENCE 

COIS 

ADISESS 

OREER 

DESCRIPTION 

.16 

.17 

6625^0 

PN3560 

679 

""ficfl? 

f  (+)M  T1 

3 

— ns — 

yi.i9 

#82o61 

101678 

67K 

'  m 

ifc‘  VI. 15 

1 

VI. 20 

VI. 21 

iS55Tr“ 

000560 

67s 

— Kd"V1.15 
f  +  T1 

3 

1 

mm 

Bi 

1 

1  -^T? 

.24 

.25 

000561 

780562 

67J 

f+T2 
tf  T3 

j 

.26 

VII.  1 

■Mi 

IB 

1 

'  n  -»t8 

.2 

VII.  3 

100530 

000566 

67L 

fM  EO 
f  +  T7 

Set  B0(+) 

.4 

VII.5 

4n6^6 

000514 

680 

fd*  vii.17 

f+  S21 

.6 

VII.  7 

160560 

000567 

681 

f  +  t8 

jt  -»T1 

.9 

780566 

100561 

682 

?rT7 

fM  T2 

tan  K* m 

.l6 

.11 

666561 

SN05N0 

683 

f  +  T3 
arctan 

.12 

.15 

mrwK?r-m 

684 

f(+)  Ti 
fM  T3 

K  =  q  +  K* ,  where  q 
Indicates  the  auadrant. 

VII. l4 
.15 

600536 

2N068j 

685 

f  +  EO 
fC  VII.  30 

.16 

VII. 17 

Mo5S6 

240566 

686 

fU  X.l 
f-  T7 

.16 

VII. 19 

4N068fcS 

300560 

687 

fC*  VII. 21 
OM  Tl 

.20 

VII. 21 

1no68i 

000567 

688 

fU'  VII. 7 
f  +  T8 

.22 

VII. 23 

4no68s 

000598 

689 

fC*  Vtl.27 
f  +  C25 

.24 

.25 

h4o514 

100562 

68K 

f(+)  s21 
fM  T3 

K  X  rt  +  7^ 

.26 

VII. 27 

NI10685 

000598 

68S 

ft)  Vlt.i4 
f  +  C25 

.28 

.29 

I06562 

N!I0685 

68N 

■fM'T3 - 

fU  VII. 14 

K  X  Vg  “♦T3 

VII. 36 

.31 

66o$62 

n40514 

68J 

t3 

fU)  S21 

.52 

.35 

I0056O 

68P 

fM  Tl 
f  +  S24 

A  »  K  +  Jt 

.35 

160560 

000519 

68L 

""fW  SI - 

f  +  S26 

^  -.»si 

36^ 
VII. 37 

690 

fMS5 
f-  C7 

S.T.  -tSS 

25 


nSBCaRIFPIOH 


Uiiuied 


100566 


FK0566 


000590 

680563 


fM 


r- 
tx  C21 


nc  T3 
f(+)M 


r+ 

£X  T4 


700 
000500 


f+  T1 


Iftiused 
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6 


5 

300^44 


SiaUEHCB 


ADERB88 


ORMR 


nacRiprioH 


com 

rasr 

2KD2K2 

I1660OO 

000000 

280282 

826HOO 

000000 

WISSW 

100580 

100560 

0^^ 

100563 

missE- 

1005J>W 

066006 

100511 

^066663 

2004S6 


5KD 

5K1 

5K2 

5K5 

5K1*- 

5K5 

5K6 

5K7 

5K8 


B1 

B2 

B5 

b4 

W1 

W2 

W3 


mDSC 

'  . . 

_ Format  610  -  82 


Format  88-32 


Input  Cl  -  C26 

Input  data  and 
print  Identification 

Unused 


W4  Print  Output  Bata 

W5  Uhused 


Key  Word 


(55C5rf - ’ 

.81  NiK)5l7  f(+)  S24 

f"”'  . . 

10056P  JZ!  fM  S15 

.83  10050P  '  fM  S15 

TEPI  06656F  f+  S15 

.85  SNOILI  ^  8ln-C0S 

:b5  ^5517  Tir’  ?^r5i7 

.87  1005aF  fM  S15 

:58  660$^  3:  ?TcI5 

.89  6805QF  fx  SI5 

:'^r-  I5OT  —  ?rs]3 

.91  00050  J  f+  Sl4 

7B558S  rz  ?r5E 

.93  10050L  fM  S16 

#N050L  771  f  (+)M  si6 

.95  000586  f+  C7 

\  -Sll 

:5s  rz;  f(-;  S15 

.97  o4050L  ^  f(-)  SI6 

;^8  6do$6k  TZ  ix  sil 

.99  10050K  fM  811 

TloS  MM06&fr  7Z  fU  IV.63 

.101  NI1062N  fU  IV.63 

1 
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CONRJIATIOH  OF  SIANDABD  OOOBDIHKrBS 


2.1  Flow  Chart 


2.2  Raster 
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ilDiOBgDD||||||||| 


MIbr  n 


2.3  Plow  Chart  Key 


in 


i,  Progroio  and  refraction  constants  same  as  Star  Identification. 


I,  II, 

IV 

V 

VI  [5] 

VII 

IX  [!)] 

X  [:>] 

XI  [li 


and  III  Same  as  Star  Identification 
Input  Station  Data  (Cards  2-10)  U 

COMIUTB:  [1]  P  =  P  (l-.002^'.4  ecu  2  ^  ~)  (P  used  in  Pzx  XI) 

a  fit  n  u 

Input  Star  Data  Cards  2 

Qjj  +/iT  •  Annual  Variation  (R.A. )  +  •  sec.  var.  (R.A. ) 

5©  =  +  AT  •  Animal  Variation  (Decl,)  +  ggg'”-*  *  (j>'Cl.) 

1.  sin  a  9  cos 

0  o 

2.  ain  6  ,  cos  6 

o'  o 

1.  sin  (a^  +  G)^,  cos  (a^  4  G)* 

2.  sin  (a^  4  H)*,  cos  (u;^  +  K)^ 

*If  (a^4<'j)  or  h-.iurs,  ti-e  subroutine  adjusts  the  fin^rle. 

Cf»  =  a  +  (f  +  f)  +  "T  u  +  f!  ^  'U'  b,  sin  (a  4  G)  +  h  Tsin  (a  4ll)/coG  s“ 
o  O  O  In*  *  * 

6  -  &  4  Tii'  4  h  cin  b  CCS  (a  l'.'  4  g  cos  (a  4  O)  4  i  cos  6 
o  o  o  o  U 

II*  =  S.T.  - 

cos  z  -  sin  5  sin  0  4  cos  &  cos  H*  cos  0,  If  jeos  zj  >  1.0  go  t"'*  XII 

.  2x1/2 

sin  z  s  (1  -  cog  z)  ' 
tmi  z  =  sin  z/cos  z 


r  --  r  — — -T— T--  ,  'Vi.ore,  r  ^  A*  <  an  z  -  A*  tarj  ^zi-  A,*,  tan  'z 
m  P  (1+  pt  )  '  ^  Mi  o  1  2 


^  sin  Q  ^  3j.n  0  -  j’Jn  ft  cos  z 

a*  -  4  <1  - - - 


COG  ft* 

ft*  •*  ft  f  r  cos  q  ;  sin  q 


cos  I  iL-in  z 


3in  H*  cos  0 
sin  z  ^ 
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##  # 

HI  [*^]  H'  •  8.T.  -  a*  ;  cos  z.  »  sin  8‘  sin  +  cos  8*  cos  H*  cos  d 

o  o  o  o  o  o 

cos  0  sin  8*  -  sin  ^  cos  8*  cos  H* 

jc  -  Q _ 2 _ 2^ 

cos  z^ 
o 

-  cos  8’  sin  H’ 

y  .  - 2_ 

o 

mi  X  =  X  cos  -  y  sin  ^ 

Y  =  X  sin  ^  +  y  cos  ^  when, 

A*  =  "0°"  (rotation  angle  positive  from  north  to  east),  north  =  4-x 

east  *  +y 

XIV  Rrint  card  nuniber  2  (Star  Coordinate) 

S,  T),  Z,  wt,  Bose  tu).,  pt.  no.,  (input  for  camera  orientation  code)  where, 
Z  =  >  1.0,  X  Is  $  and  Y  Is  t). 

Option  prints: 

£,  If,  Z,  Boss  no.  type,  point  no. 


In  order  to  refer  the  Standard  Coordinates  to  eui  arbitrarily  chosen  position 
of  origin  on  the  earth,  a  set  of  corresponding  reference  panuneters  {2l_-and 
S.T.  can  be  Introduced.  If  the  Standard  Coordinates  are  to  be  conq^iuted  in 
the  local  system  In  which  the  refraction  was  coopted,  the  0  and  S.T. 
values  must  be  Identical  to  the  local  values. 
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2.4  The  Code  [6] 
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Program 


CODE 

ADDRESS 

DESCRIPTION 

i.i 

.2 

k40606 

nooo4o 

600 

U  OfB 

Enter  OfB 

.4 

KB05K6 

6002PS 

601 

f+"M - 

fM  11 

/  - 

•  :> 

602 

f+  B2 
fM  12 

* 

Set  Ponrat  SIO  -  32 

•  '( 
s 

C005K4 

010262 

603 

Hi 

1 

■ 

•S' 

.10 

551005 

000582 

6o4 

ISA 
f+  C3 

1 

1 1 

• 

.12 

“77^1593 

101595 

605 

fx  C20 
fM  C20 

1 

1 

Head  in  Constants 

.1^ 

.Ik 

lOlbOlT 

000565 

.606 

ifc*  1.16 

f+  G6 

1 

.15 

.16 

680596 

100596 

607 

fx  025 
fM  C25 

, 

.1? 

.le 

6002FS 

608 

f  +  B3 
fM  11 

Set  Fonnat  S8  -  S2 

.19 

.20 

6002PN 

609 

fTB4 

I'M  T2 

1.21 

.22 

0005K5 

GN0262 

6OK 

f+  w:- 
VI*  USMC 

Read  Pai’arrieter  >.;ord 

11.  i 

.2 

000505 

2110430 

603 

frf5 

fC"  VI.  1 

III.l 

.2 

06651^5 

SN02FJ 

60N 

r4“w5 
m  IBMR 

Ftint  Parameter  Card 

IV. 1 

.2 

555572 

100551 

6OJ 

fM  El 

.4 

'  1315655 
441003 

6aF 

ISA 

ISA 

2 

1 

.5 

.6 

66051^5 

SH0262 

60L 

f+  W2 

U*  lEMC 

Read  Cards  2  :uid  3 

.7 

002564 

IO25I.T 

610 

f+  T3 
fM  S30 

2 

2 

+  Z  -4S30 

.9 

.10 

3525I7 

001560 

611 

6m's54 

f+  T1 

2 

1 

.11 

.12 

081583 

FN2517 

612 

fx  C4 
f(+)M  624 

1 

2 

— » 354 

00  -»S25 

.13  . 

.14 

613 

IfC*  iV.iO 
IfC»  IV. 5 

1 

2 

.15 

.16 

442004 

441003 

6lir 

ISA 

ISA 

2 

1 

.17 

.18 

0005K5 

SNO262 

6I5 

rn;2 

V*  IBIC 

.19 

.20 

616 

OM  S26 
f+  T1 

1 
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CODE 

ORDER 

INDEX 

DE8CRIFE10N 

.22 

5Ett555~ 

PB2519 

617 

fx  61 
f (+)M  S26 

1 

2 

8.!c.  -*^6 

8.T.0  -♦  827 

"  .53 

.2k 

618 

I^c*  j(v‘.21 

IfC  IV.I6 

1 

2 

6  <^8^8 

H  -«829 

IV.55  . 
.26 

619 

f  +  S2b 
fM  85 

G  ^83 

TS?' " 
.26 

0005111 

100503 

61K 

f  4  §2$ 
fM  S4 

H  -»S4 

.S9 

.30 

000^’ 

SIK>262 

61s 

f+TJ5 

U»  IBMC 

.5i 

.52 

06656O 

680582 

6aji 

f+fl 
fx  C5 

•3i 

.34 

135555 

441002 

6U 

?irs5 

im 

1 

(f  +  f»)  -*85 

.35 

.36 

001561 

680585 

61P 

f  +  T2 
fx  C6 

1 

.57 

.38 

101505 

F0161P 

6il 

STsS 
ifc  IV. 36 

i 

1 

g  -♦  86 

h  -^87 

.^9 

.40 

OOO5KI5 

SSO262 

620 

f  +  Vi2 

U»  IBMC 

.4i 

.42 

0O0560 

000560 

621 

f  +  tl 

f  +  T1 

Uiaused 

.45 

.44 

680585 

100507 

622 

fx  c6 

fM  S8 

1  -»S8 

.45 

.46 

555351 

100508 

623 

F+T5 
fM  S9 

T  -» 89 

.4? 

.46 

000555 

100509 

624 

f  +  T3 
fM  SIO 

Zfl?  -♦SIO 

.k9 

OOO5K5 

SN0262 

625 

IF  IBMC 

.5i 

_ 

605350 

IOO5OK 

626 

im 
fM  sn 

p  -♦sn 

a 

1 

■ 

006561 

IOO5OS 

627 

FT^ 

fM  812 

•  55 
.56 

000565 

IOO5OJ 

628 

FTfS 
fM  Sl4 

H  ->S14 
a 

.57 

•58 

629 

1 

.5^ 

.60 

001562 

681585 

62K 

f+  t3 
fx  C4 

1 

Rotation  angle 

•  61 
.62 

Pli05bN 

P0162K 

62S 

f (+)M  Sl3 
IfC  IV.  59 

BH 

.63 

.64 

SSSUSS 

IQ104S6 

62N 

'ffTW.W  " 

fU  IV.8O 

Ibiiised 

.65 

.66 

62J 

62J  -  62L  available 

800603 

200430 

Key  Word 

DESBCRIITIDW 


SNOlU 


+  T5 
sin-cos 


SHOlU. 


QRBBt 


U*  Bin-cos 


50 


51 


\ 


52 


SDUERCE  CODE  ADCeSSS  ORDER  INDEX  DESCRIPTION 

i=a:_ - - - - st__ - _5 - 


715 - 

.14 

■"  M6563 — 
680561 

4kj 

— rm? - 

ftc  T2 

Bl 

5 - 

.15 

.16 

“1355555 

00056J 

4kf 

flTfs 

f  +  Tl4 

n  -♦Pe 

.17 

.18 

60056S 

n40564 

4kl 

Tx  T3 
f(+)  T5 

i 

■ 

ioo^i 

100541 

4S0 

— fR  fe  - 

fM  P2 

■I 

''  Unused 

.22  SH02FJ  IBMR 

723 - mm - - nrr:^: 

.2k  NN06OK  fU  1.21 


- 355 - - - 453  -  '4B3~T8 - 

•26  ^  available 

- 856553 - 7  JZ, - 

2004s6 

^ - 

:82 15550P firsi5 
.83  10050F  fM  SI5 

:b5  555555'  77  f+  S15 

.85  SNOILI  Sin-Cos 

TBS  000017  J~r  f  +  617 

.87  IOO5OF  fM  SI5 

:58  6555^  “  Fr6I5 

.89  6805OF  fx  SI5 

\^S11 

1^5  I6555f  jlT  fFrsl5 

.91  00050  J  f+  Si4 

'7^  TOBs  7~  FTSE 

.93  1005OL  fM  T16 

115  FN050L  f(+)M  T16 

.95  000586  f+  C7 

:98  68050K  ftc  sn 

.99  IOO5OK  fM  Sll 

753  NHOWK  r~  fU  1.21 

.54  NHO6OK  fU  1.21  ^ 

1 _ 

800003 

2004NN 

__ 

.56  SHOILI  U»  sin-Cos 

SSS  '«■’ 

135  156563  ^  - 

.60  OOO56K  f+  Til  ' 

w  Cos  6* 

751  680561*  jZT  fx  ti3 

.62  780563  fr  T4 

- 753 - TOS5 - 7^ - FT+jnSI  " 

XII.l  0005IK  f+  827  J 

.  a**-»Di 
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COK 

AnSBSS 

0BI8R  mage 

5KD 

B1 

n 

Format  810-82 

IMMd 

000000 

5KL 

B2 

\ 

— 805855“ 
28(^82 

5K2 

B3 

n 

Format  88  >  S2 

805155 

000000 

5K3 

B4, 

/  -  --  . 

5555IK 

100580 

5lC4 

W1 

Biput  Cl  -  C26 

0()6o06 

100560 

5K5 

W2 

ihput  &ta  and 
print  Identlfleaticm 

5K6 

W3 

Utaused 

060006 

1005l»0 

5icr 

W4 

i^rint  ovetput 

data 

060006 

100511 

5K8 

W5 

Obused 

Option 

855553 

2001^2 

000544 

100543 

»)P2 

f+p5 

fM  P4 

Boss  nuniber 

“555585“ 

Ni»0586 

»iF5 

FTST 

355555 

IDiD4K7 

1(F4 

fH  K 
fu  xin.i 

Point  type 

missT 

OOOLLl 
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3<1  Fozmt 


Each  datum  auaiber  la  identified  as  a  field  for  input  and  output  purpoaea 
ualng  standard  floating  decimal  (S8-S2),  coefficient  (aign  and  8  digits)  vith 
exponent  (sign  and  2  digits).  The  sign  is  punched  in  a  separate  eolumn  using 
zero  or  "no  punch”  for  plus  and  ”X"  punch  for  minus. 

3.2  Input 

The  first  10  cards  of  the  input  for  the  ”8tar  Identification"  and 
"Computation  of  Standard  Coordinates"  for  Stars  are  identical.  However,  the 
data  on  cards  3  and  3  end  S.T.^)  are  not  used  in  the  "Star  Id«ntifieation 
Coiqutatlon".  They  are  Included  in  ozder  that  the  first  10  cards  of  the  input 
data  can  be  used  for  both  "Star  Identification"  and  "Computation  of  Standard 
Coordinates".  Cards  11  and  12  are  additional  for  Star  Identification  only. 
Field  h  must  be  a  non-zero  negative  nuaiber  on  card  1. 


The  first  10  cards  contain  the  following  information: 


Card  1  (itoaneter  Card) 


Station  data  and  next  case 


+  a,  a),K  system 
-  A,  V,  (k)  system 

identification 


Card  2 

Fields  1-3,  0  in  degrees,  minutes  and  seconds. 

Field  4,  zero 

Field  5#  +  Z 

Field  6,  ianaterial 

\ 

. . . 

This  signal  only  applies  to  "Star  Identification"  and  maybe  any  non-zero 
positive  or  negative  nuidber. 


e 
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Ord  3 

Fields  0^1  in  degrees,  alnutes  ewd  seconds. 

Fields  k-6,  Isnsterlail. 

Card  4 

Fields  1-3,  S.T.  in  hours,  minutes  aM  seconds. 

Fields  4-6,  lanaterlal. 

Card  3 

Fields  1-3,  S.T.^  in  hours,  nlniites  and  seconds. 

Fields  4-6  InBAterial. 

Card  6 

Fields  1-3  ”6"  in  hows,  minutes  and  seconds. 

Fields  4-6,  innaterled. 

Card  7 

Fields  1-3,  in  hours,  minutes  and  seconds. 

Fields  4-6,  innaterlSLl. 

Card  8 

Field  1  (f+f*)  in  seconds  of  time. 

Fields  2-3  "g"  and  "h"  in  seconds  of  arc. 

Fields  4-6,  InnaterlSLl. 

Card  9 

Field  1,  "i"  in  seconds  of  arc. 

Field  2,  "t"  (part  of  year). 

Field  3,  "dCT"  nuaiber  of  years  since  1930  (as  the  information  in  the 
Boss  CatsQ.ogue  dates  from  1930). 

Card  10 

Field  1,  (mm)  pressure  at  station. 

Field  2,  "t  "  (centigrade)  tragwrature  at  station. 

Fields  3-3,  angle  (rotation  angle)  in  degrees,  minutes  and  seconds 
Field  6,  "H  "  (meters)  height  of  station. 

Card  11 

Fields  1-3,  a,  (o,K^  grads,  or  A,  v,  (k)  in  grads. 

Fields  4-6,  iimaaterial. 
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Card  12 

Fields  X-3t  e,  xp»  yp  (aeters),  respectively. 

Fields  4-6,  ianaterlal. 

Star  data  for  Cooputatloa  of  Staadard  Coordinates  consists  of  4  casrds  fr«a 
Boss  Catalogue  as  follows: 

Card  1 

Fields  1-3,  R.A.  (right  ascension)  in  boun,  nlnutes,  and  seconds. 

Field  4,  ianaterlal. 

Fields  3*6,  Boss  nunber  and  point  nunber. 

Card  2 

Field  1,  Annular  variation. 

Field  2,  Secular  variation. 

Field  3,  \i 

Field  4,  Inmaterlal. 

Fields  3*6,  Boss  number  and  point  nunber,  respectively. 

Card  3 

Fields  1-3,  Declination  In  degrees,  minutes  and  seconds. 

Field  4,  Inmaterlal. 

Fields  3*6,  Boas  number  and  point  nunber,  respectively. 

Card  4 

Field  1,  Annular  variation. 

Field  2,  Secular'  variation. 

Field  3,  VI* 

Field  4,  Inaaterlskl. 

Fields  3*6,  Boss  nvimber  and  point  nuntber,  respectively. 

B)lnt  data  (measuronents)  used  for  Star  Identification  consists  of  one 
card  per  point  as  follows: 

Card  1 

Fields  1-2,  i  ,  I  (from  cooparator) 

Fields  3*3#  Inmaterlal  for  this  program.  It  Is  sugc^ted  that  the  Output  Cards 
tram,  the  Stereo  Casqperator  code  be  used  for  the  Input  of  Ettar  Identification 
and  Camera  Orientation. 

Field  6,  point  nusder. 
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3.3  Output 

1.  Ettar  Identification  consists  of  2  cards.  Card  1  contaliu  a 
(hours,  minutes,  seconds)  and  card  2  contains  6  (degrees,  minutes,  secoads). 
Field  6  contains  point  number  and  fields  4-3  ere  imnaterlal. 

2.  Coavutatlon  of  Standard  Coordinates  consists  of  1  card  as  foUous: 

t,  T),  Z  ■  —  1.0,  zero.  Boss  Bb.  and  Point  B6. 

3*  Option  prints: 

g,  T),  Z  >  —  1.0,  Boss  So. ,  type,  and  point  Nb. 

A.  ROBBEECA  WOOTHI 
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4.  SAMPLES 
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4,1  star  Identification 


r4  M  fa  ^ 


0000000004^00  tHM 

oooooooooooooo 


o 

ooooooooo«Hoo^*-* 


O  (H  ^  OJ  <SJ 

O  O  O  O  o 


o 

o  o 

o  o  c  o  o 

p 

o  o 

OOOOO 

p 

o  o 

OOOOO 

5 

o  o 

OOOOO 

o 

o  o 

c  o  o  o  o 

o 

o  o 

OOOOO 

o  O  O  r4  <»4 
o  ^  ^  t-4 


00000000400f-«M 

ooooooooooooo 

o  CO 

o  c  c 

o  o  o 

o  o  o 

O  CO 

O  o  o 

M  O  r4 

OOOO  OOOOrlOO^*-* 


0»-««HOOOOOOOOOOO 

OOOOOOOOOOOCCO 


c  o  o  o  o 
c  o  c  o  c 


•H(-400  OOOOOOOOO 
OOCOOOOOOOOCC 


O  o 
o  e 
o  c 
oc- 
oo 
o  c 
oc 

o  iHr-iCOOOOOOOOOO 


o  o 
c  o 
c  o 
o  o 
o  o 
c  c. 
c  o 
o  o 
•  • 


o  c  o 
o  r  c 
o  o  c 
o  o  c 
coo 

C  O  c; 

o  c  o 
o  o  o 

«  • 


o  o 
o  c 
o  o 
O  o 
o  o 
c  o 
oc 

•-tf-40  0  OOOOOOOOO 

I  I 


OOOOOOOOOOOOOO 

OOOOOOOOOOOOOO 


c  1-4  •-(  fH 

O  O  O  O  o 


OCOOOOOOOOOOO 

OOOOOOOOOOOOO 


OOOOOOOOOOOOOO 

I 


o  o  c  o  o 
c  c  c  o  c 
c.  C  CO  C’ 
O  O  O  O  O 
O  O  O  O  O 

o  o  o  o  o 
O  O  O  o  o 


t  (M  • 


I  CM 
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Research  and  Development  Division 
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1  Commanding  Officer 

U.  S.  Amy  Research  Office  (Durl 
ATTN:  Dr.  Theodore  W.  Schmidt 
Box  CM,  Duke  Station 
Durham,  North  Carolina 

3  Chief,  Bureau  of  Naval  Weapons 

ATTH:  DIS-33 
Department  of  the  Navy 
Washington  23,  D.  C. 
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Laboratory 

ATI3(;  Geophysics  Research 
Directorate 
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1  Connander 

Room  Air  Development  Center 
AUER:  Library 

Qriffiss  Air  Force  Base,  Rew  York 


1  ASO 

Wright-Patterson  Air  force  Base, 

Ohio 

1  Ccmaander 

Holloman  Air  Development  Center, 

SBB,  FDL 

Holloman  Air  Force  Base 
Rev  Mexico 

1  Commanding  Officer 
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Washington,  D.  C. 

1  Conmazvier 

Aeronautical  Chart  and  Inforaation 
Center 

Air,  Photocoaphlc  and  Charting' 
Service  (MMB) 
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Mr.  Edwin  Roth 
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St.  Louis  16,  Missouri 

3  Director 

U.  S.  Geological  Survey 
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Mr.  R.  E.  Altenhofen 
Washington  23,  D.  C. 

4  Director 
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Department  of  Comerce 
Washington  23,  D.  C. 
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1  DlMctor 

national  Bureau  of  Standarda 
AXIS:  Or.  Irvine  C.  Gardner 
232  Dynaaoneter  Building 
Washington  2$,  D.  C. 

1  .  Director 

Natlouil  Science  Foundation 
AXEli:  Technical  Library 
Washington,  D.  C. 

4  Scientific  and  Technical 
Xofoxnation  Facin'^ 

ATTN:  NASA  Bepresentative 
P.  0.  Box  5700 
Betbeeda,  Maryland 

1  NASA  Goddard  Space  Flight  Center 
Satellite  i^lication  Division 
ATTN:  Dr.  Hordberg 
4555  Overlook  Avenue,  S.  W. 
Washington  2^,  D.  C. 

1  Director 

National  Aeronautics  and  Speice 
Administration 
Langley  Besearch  Center 
ATTN:  N:.  Bichard  M.  Dickerson 
Langley  Field,  Virginia 

1  Smithsonian  Institute  Astrqpl^Blcal 
Observatwy 

ATTN:  Ihr.  Fred  Whipple 
60  Garden  Street 
Caobridge  ?8,  Massachusetts 
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3  Autonetrlc  Corporatioa  Farsaant 
Building 

ATTN:  Dr.  Olrich  Beidelsuf 
Mr.  !.  L.  Merritt 
Mr.  Charles  ^^ooner 
New  Yoz^,  New  Iwk 

1  Dntematlonal  Business  NM^xine 
Corporatiaa 

ATTN:  Mr.  J<^  V.  Saar 
Bndlcott,  Hew  York 

1  Bendlx  Aviation  Corporation 
Conputer  Divisicm 
ATTN:  V.  A.  Van  Praag 
^30  Arbor  Vitae  Street 
Los  Angeles  43,  California 

1  Bausch  and  Lonb  Optical  Company 
ATTN:  Mr.  Heins  Gruner 
262  St.  Paul  Street. 

Bochester,  New  York 

1  Bamo-Wooldrldge  Corporation 
ATTN:  Dr.  E.  Stem 
3730  Arbor  Vitae  Street 
P.  0.  Bok  43067  Airport  Station 
Los  Angeles  43,  California 

1  Teleconputitxg  Corporation 

Engineering  Services  Dlvisioa 
Burbank,  Csdlforala 

1  0.  M.  I.  Corporation  of  Auerioa 

ATIN:  Mr.  S.  J.  Friedman 
312  N.  Pitt  Street 
Alexandria,  Virginia 

1  Kem  Instrunents,  Inc. 

ATTN:  Baas  J.  ftahrli 
120  Grand  Street 
White  Plaixxs,  New  York 
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RCA  Service  Congpeny 
AXTN:  RCA  Data  Reduettm  Group 
Analyeia  Ubit 
Mr.  Duane  Brown 

Patrick  Air  Force  Base,  Florida 

Fhilco  Corporation 
Weatem  Developesat  Laboratories 
Kmi  Mr.  Eric  Besag 
25875  Fabian  Way 
Palo  Alto,  California 

technical  Operations,  Inc. 

AHN:  Mr.  Saaiael  S.  Holland 
Burlington,  Massachusetts 

Volunteer  Satellite  Tracking 
Program 

ATTN:  Mr.  Norton  Goodwin 
826  Connecticut  Avenue 
Washington  6,  D.  C. 

Wild  Heerbrugg  Instruments,  Inc. 

ATEN:  Mr.  K.  E.  Reynolds 
Main  and  Covert  Streets 
Port  Washingtem,  New  York 

Director 

Boston  Uhiverslty 
Physical  Research  Laboratory 
Boston,  Massachusetts 

Cornell  Chiversi'^ 

School  of  Civil  Engineering 
xmi  Prof.  Arthur  J.  McNair 
Center  of  Aerial 
Photographic  Stxidles 
Ithaca,  Mew  York 


Orsaniaatiep 

Cincinnati  Observatoary 
ATIN:  Dr.  Paul  Bszget 
Cincinnati,  Ohio 

(E)io  State  Uhiversi-^ 

Mapping  and  Charting  Research 
Laboratory 

ATEN:  Prof.  A.  J.  Brandenberger 
Prof.  A.  R.  Robbins 
ColuabuB,  Ohio 

1  Prlneet(si  Oaiversity 
Department  of  Civil  Engineering 
AHN:  Prof.  Sumner  B.  Iriidi 
Princeton,  New  Jersey 

2  Syracuse  Uilversity 

L.  C.  Smith  College  of  Engineering 
Department  of  Civil  Engineering 
AITN:  Prof.  Arthur  Faulds 

Prof.  Paul  G.  Brennan 
Syracuse  10,  New  York 

1  Syracuse  Uhiverslty 

Department  of  Civil  Engineering 
AII9I:  Photogramnetric  Department 
Syracuse,  New  York 

1  Massachusetts  Institute  of  Technology 
Dept,  of  Civil  and  Sanitary 
Engineering 

ATTN;  C.  L.  Miller,  Director 
Ihotograometry  Lab. 

Cambridge  59 >  Massachusetts 

1  New  Mexico  School  of  Agriculture 

emd  Mechanic  Arts 
AIPEN:  Dr.  George  Gardiner 
State  College,  New  Mexico 

2  Itoiversity  of  Illinois  . 

D^artment  of  Civil  Engineeritig 
ATTN:  Dr.  R.  M.  Khrara 

Prof.  Milton  0.  Schmid 
Urbana,  Illinois 
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A3*I!Ns  Prof.  Edward  Young 
Azm  Arbor,  Michigan 

1  Laaount  Geological  Xaboratory 
(C(^unbla  Uhlverslty) 

AXIN;  Dr.  V.  M.  Bwl^ 

Palisades,  Hew  York 

2  Smithsonian  Institute 
AIXH:  Dr.  Karl  0.  Henlse 

Dr.  J.  Allen  ^nek  5 

Washington  2^,  D.  C. 

1  New  Mexico  State  Uilverslty 
Physical  Science  Laboratory 
AXIN:  E.  E.  Brittle 

Administrator  for  Reports 
and  Security 

Box  5*^8 

Uhlverslty  Park,  New  Mexico 

^  Mr.  Marshall  S.  Wright 
929  Hlghgate  Roaid 
Alexandria,  Virginia 
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1  Mr.  Robert  Zurllr^n 

2118  •  37th  Street,  N.  W. 
WaahlngtOT  7,  D.  C. 

10  The  Scientific  Information  Officer 
Defence  Research  Staff 
British  Bobassy 

3100  Msssachueetts  Avenue,  H.  W. 
Washlngtoz  6,  D.  C. 

Of  Interest  to: 

Prof.  E.  H.  Thompson 
Uhlverslty  College 
London,  W.  C.  1 
Eizgland 

Defence  Research  Member 
Canadian  Joint  Staff 
2430  HMsaohusetts  Avenue,  N.  W. 
Washington  8,  D.  C. 

Of  Interest  to: 

NatloneCL  Research  Council  of 
Canada 

ATTN:  Mr.  T.  J.  Blachut 
Mr.  G.  H.  Sehut 
Ottawa  2,  Ontario 
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